This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the ongmal documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 




In osid!©ir t© @i5s;ptasi2© ^© ijpEigiQ^ll© dlisfiiiBi©8B©ii3is off s^Kcsaft's iiav©alikm ovm fii© prior art, 
S (gsad eSsiflBJs 2*13, dl^p^siteitl fiteoigoia) tev© l^m smsiadtedl to ir©©s6© ©moirpfeoiiBs 
iijiaiteirW m ^^^j©©E©dl to sgI!©SS9dl ffoi?©^ QibsS oiadaES© jpsraGM^iatt dtelfbOTsScoia. Sossfia s©!©ce©dl ffoiro(Ss 
©siifls© SMlassKSiasfioiMiJ festoc^ to &cg-fcmQ:©dl oia ® plkMTp ©oEisasIlty 2 Simsmmw3&9 ^smsfsphom 
ps^rial. Ckto W b^m d!©l!32©dlo ^yn(Si3Kwfi pngitui^©© to ©s^psdito flih© ptcps^OTftSoia pinosess. Qsimnss 4 
fesi#'S ibs^jfegeia cHnE^Sid^ to c^ssSs tes siatss^oiiDS ©SBoy is gteftoCfeg te?ffosioimto s©a foinflh 
<^iE(s:K^*hI^i^, off esossKidac^iate ns clesriy .E^j^^ifS©:^!-!^ (Sfc© orfgosisD ^p^cilSssilfioisi. A ir©dli2iie 
cJiffisasBEgEsfis :M^hli^tfegi:^cOTSfflidk2^ (gWigss? gMdl m mmmtidd (©tesaa) ©i^y off i?^ 

p>< .4% < inhfa r ys^gmii?^ gn^^tditttgh^tJBSidlgg i Sgs p.SJGi.-i:fs ^828 fe^tt^y^CT ffoMlowMg 

invfeiitionsrisnn j; anLi'. lar avuci:bti^^^ ximiKir in *.* vn:ctMC'.ji iinicul ^^i )*; .ts>r,0'A u i*; i i;.:.. 

Group I. Claims 1-13, drawn to a produet; classified.in class 148, subclas'st30^;»aadrr iu:n 
Group 11. Claims 14-19, drawn to a process, classified in class 148, subclass 561. • t' !\v l!sV 
In response to the restriction requirement, applicants elect, with traverse, the inventiontiof 
Group I, claims 1 -1 3, for further prosecution on the merits. ^ • -c- 

Reconsideration of this restriction requirement is respectfully requested. The Examiner.has 
stated that the inventions, as grouped, are separate and distinct because the product, as claimed, can 
be made by a materially different process, such as by using a quench wheel of a defined surface 
configuration. Yet the relationship between (i) the amorphous metal alloy article having an 
articulated topographical definition, and (ii) the process for manufacturing the article, is an 
interdependent one, there being the same physical and structural concepts in the broad aspect of tfie 
invention. 

More specifically, the product of claims 1-13, as amended, is restricted to an article 
produced by a particular process. That process requires the preparation of geometrically articulated 
amorphous alloys by applvine force to permanently deform a planar amorphous sheet It does not 



imcluiifeiipff^dfeijste^prod^ fey diin©c(t qpsEiislhfcag IBnom s msU. Tk® prodwicts, v^^ifch n^lt fix)m 
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an© ^i?5tr^?SSTOg^^ to ^ iiifes©®©© off dl5i?©s(!SoMll tterrngJl ^oiatesSMJiai sSh^ssss. As a ipssaialtt 

pnopsirQfegSj BEtelte&ig ©5i©^pl&j>si©l eaQtSamg (ss^^SiliQy ©K©@M^ft iGssgEijgaSc pni^p@if?D©s. Qna ^ osEner 
luaiadlp m gtytgisigfeo^^l p^dfecsGs ^isdl to: hm^ gsstEssaifeal gsnfij^ssSoia ©s© m m im^^^m^L^^^ fi® 
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additionpcastifig iaag(iiila^-'£i^b%E3fiti shovm^m^Fig.- 
2 A, generally results in poor rejjroduction due' to? melt accuniulation'.along ahgulari edges JiThisiiQ^lt 
accumulation behavior, as well as the poor reproduction of the pattern, is acknowledged by USP 
4,322,848 to Narasimhan (see col. 1 line 60 through coL 2 line 17). By way of contrastviflie 
mechanical deformation process used to produce applicant's product does not have any/of these 
limitations, since the metallic glass essentially flows along the shape of the die. Moreover, non- 
periodic structures cannot be produced by the process disclosed in Narasimhan, since- the 
geometrically articulated amorphous metal invariably has a periodicitv , created by the circumference 
of a quench wheel or belt. Clearly, the process for manufacturing geometrically articulated 
amorphous alloys by applying force to cause permanent deformation, as well as the products made 
therefrom result in novel features. Significantly, these novel features are shared by each of the 
Group I and II inventions. 

It is well established that applicants should be allowed reasonable latitude in claiming their 
invention, provided they do not unduly multiply the claims, which is not the case here. Ex parte 
Seiback 151 U.S.P.Q. 62. It is submitted that the fields of search involved in examining the claims 



m groined wouldj as © p^:sflfi©®l iiiE©8&^j> fe© ©ssgia^WIy ©J>=^teiis5v© fiSa© te©stt iBalt©ireste of the 
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feaUfeg to ipji2fSfcsyteiy €M <Sfis8aiQi^% (sIMsq S52&|©s8 ia5:3fi8©ir ^iHMelh fi^lfisssaift ii^gsitdls m flfin© 
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castings iprpcess j ii^dis^iiiLpsfsM^I© -'^snr.pemiafteiiti}^ defonaed'^msfisJltg ^[©ss {^©^.-'^mSisc^EiS - by 
application of forces as defined by applicants V claims! The'Cxa3iiiner.has;also\eqiia6fedl ffi^isiuirirsGe 
roughness features in an 'as cast' amorphous ribbon with geometrical articulation.. J *u. > , oMcu* .1 
Each of these interpretations of the Examiner is, respectfixlly, traversed. There are/fStroQg 
differences between the geometrically articulated 'as cast' amorphous material and that produced by 
permanent deformation according to the subject invention. In the process disclosed by USP 
4,332,848 to Narasimhan, the chill wheel is designed so that the melt can flow and replicate the 
shape during casting (see col. 1, lines 60 through col. 2 line 17). In that process, quench wheel 
depressions have different casting velocities due to wheel radius reductions at the locations of die 
depressions. This causes the geometrically articulated amorphous material to have a permanent 
curvature akin to that of the chill wheel. If the geometrically articulated ribbons are straightened by 
application of force, the ribbon tears or flattens out at these geometrical articulations. Non periodic 
geometrical articulation cannot be produced by the quenching process, since the quench wheel 
surface is periodically brought under the casting nozzle. The 'as cast' ribbons have trapped internal 
stresses induced during quenching. Such stresses are thermal contraction stresses that have different 




p:sfifi©iak%*jp:^Cs^ <ss3sJ^t:^it2::e^£te predsio® in^pifeg^ fey 3S USC 11129 s©©oistdl pHragirs^plhi. 

o0ie^Mes!atJ^'^'(S)ll®taafi?Kg^ ©fesesaee of ijateffEssS sSstsssss; (ii) supeifsoir lasfsgiaettie piropgfiftfi©s; 

(iii) noii'^peri^e'>g^mgi^cbli<i^ msM smSSms 

roughness on as-cast ribbon; which do not correspond equally on opposing sides of the ribbon (i.e. 
the roll side of the ribbon and the free surface of the ribbon), the geometric articulations called for 
by applicants' claims 1-13 exhibit matching patterns. Moreover, the surface roughness features on 
as-cast ribbon are at best a few percent of the ribbon thickness, whereas the geometrical 
articulations of the subject invention produce much larger structures, having thickness much greater 
than the thickness of the amorphous ribbon (see, for example, Fig. 2B, 3B and 4 of applicants' 
specification), •> 

These structural elements clearly distinguish claims 1-13 from those of conventional as-cast 
ribbon. Products containing the elements defined by claims 1-13 are differentiated by the presence 
of superior mechanical and magnetic properties. In addition, the production of geometrical 
articulations, as defined by applicants' claims, results in geometrical articulation of greater 
magnitude than that obtained by conventional quenching processes. 1- 

The restriction '"produced by application of selected forces that introduce permanent 
deformation" is fully supported by page 4 lines 16-25 of the original specification. Such articulated 
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©oltesaSvdy otg%j?s^>t5) ^ "^^mk^ top^^^m^M^ iig^M^^m"^, WA ir©^?©^ Go m^h m^mMM 
ts^^^^^^^^ <fe(^^f^ip.^:i^ 5s o^qmstsdl ©mlly te3 tSb^ fes jtrBitjr^^^^^^rfU^^ wM©to 
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K^ii\ i Accofdmg{yjM83@??oi§2^^ *Qf t«iie(f^jec!tiQn<iO? claims/;l-t3sira^©r^3S\cU§€- 112, s€©Qiad 
paragraph, as being indefinite, is respectfully requested..- > : . . .* I i.. 15 cus^cJ uf Ci>i ! 

Claims 1-4 and 6-10 were rejected under 35 U.S.C. 102(b) as being anticipated byiUS 
Patent 4,332,848 to Narasimhan. • Mr! 

The Examiner has stated that Narasimhan discloses glassy metal strips having a composition 
within the limitations of instant claim 4, and which contain a repeating geometrical pattern i of 
structurally defined protuberances and/or indentations. With respect to claims 6-9, the examiner's 
has taken the position that the suitability of a material for abrasive or cutting purposes is directly 
related to its composition, shape, and relative hardness to the material being abraded or cut Finding 
that all of these parameters are the same in the prior art or the claimed invention, the Examiner has 
held (i) that the claimed limitations are inherent in the Narasimhan material; and (ii) that the 
Narasimhan products fully meet the limitations of the instant claims. 

Narasimhan discloses as cast material, which is geometrically articulated by having 
projections or depressions on a quench surface. Due to the circular or repeating nature of the 
quench surface only periodic structures are produced; such structures have at least the periodicity of 
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limitations on the geometry of shapes that can be successfully replicated^This ds difecussed^at^cd^ 
lines 60 through col. 2, line 17 of Narasimhan. If the angles deviate from the suggested values^ 
reproduction of the three-dimensional pattern is not rephcated. The geometrically* ^articulated 
amorphous sheet disclosed by Narasimhan is fiill of thermal contraction stresses. Such contraction 
stresses compromise magnetic properties and result in non uniform stress needed to fracture the 
sheet, since internal stresses are additive with applied stresses. In order to emphasize the salient 
features of the present invention, claim 1, as well as dependent claims 2-4 and 6-9, have been 
amended to require that the articulated topographical definition be produced by application of 
selected forces that introduce permanent deformation. The geometrically articulated amorphous 
product required by claims 1-4 and 6-9, as amended, is inherentlv different from a sheet conq^osed 
of as-cast material. The problems of geometry, lack of flatness, inherent periodicity of the quench 
surface, and thermal contraction stresses discussed hereinabove severely limit the application of 
geometrically articulated, as-cast amorphous metal sheets. In particular, the magnetic properties; 
cutting ability and wear resistance of as-cast amorphous metal sheets are severely compromised. 
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(shown oby Watan&be Table 2) and have been held by &e Examinor to possess "a^oalatod 
topographical definition. For these reasons,: the Ej^aminerih^ heldithattfiejjyatan^^^ 
meet the limitations of claims 1-2 and 4-13. • • , ; *r. u, Uhv^o 

Watanabe uses the surface roughness of the ribbons in a laminated stack to iinprove,j^e 
squareness of the B-H loop, especially at high frequencies. This surface roughness is produced tjy 
limiting the contact of the melt with the quench wheel to no more than 30% while, simultaneously; 
the free surface of the ribbon has no more roughness features than 0.30% (see col. 2 lines 12-23); 
The roughness on the roll side of the ribbon is inherently smaller than the thickness of the ribbon. 
Otherwise the cavity will extend to the free surface, due to the smooth character of the free surface: 
By way of contrast, the deformed projections required by claims 1-2 and 4-13 are substantially 
larger in scale than the ribbon thickness or any surface roughness on the roll side of a ribbon 
produced by casting on a rough, quench wheel (see, for example. Figs. 2B, 3B and 4). 
Advantageously, the deformed projections required by claims 1-2 and 4-13 as amended, result in 
similar geometry on both sides of the ribbon. These advantageous features result directly from the 
formation of three-dimensional features by application of forces that induce permanent deformation. 
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Sato et ali uses vtwo or more slots in * the: planar flow casting process toi product di^c&er 
ribbon of amorphous material. The alloys used by Sato et al. are similar in composition tor tfabs® 
called for by claims 4 and 5; but the surface roughness disclosed by Sato et al. is in micrometers. 
causing the thickness of the ribbon to be several hundred times the roughness. These microscopic 
roughness dimensions are very unlike the macroscopic roughness features required by applicants* 
claims 1, 2 and 4-10. Such roughness features are stamped by plastic deformation in the ribbon 
called for by applicants' claims, creating roughness dimensions and feature sizes much larger than 
the thickness of the ribbon (see Figs. 2B, 3B and 4 of applicants' specification). It is submitted that 
the surface roughness disclosed by Sato et al. is dissimilar to the macroscopic deformations required 
by present claims 1, 2 and 4-10. Each of claims 1, 2 and 4-10 requires that three-dimensional 
features be formed by the application of forces that induce permanent deformation. This 
requirement is submitted to distinguish the microscopic roughness of the as-cast amorphous metal 
disclosed by Sato et al. 




Accoindmsly» ii©cso2asM©irai^oa of ir^®eaaoia of ©Isiiim B, 2 4-10 mider 35 USC 102(b) 

ri'*ii3!r.-Odim 11, 2 m& M I ^^©sCsdl 33 U.S.C- 11JP^>|?® fegsiagmJidpslfedl by JP 62- 
2S®1S3. . t*» " 

"sEnfiOTteted ^s^Sf^!^:^ji&$^ Sq&sMom^; (o5J) Ifasas^os© olf^ceWiafiis (S^S* ®ng Win^tJgiaS^iia i^-JIIP '153 
imaS^rMs; (ffi) tb@ producte disellosedl fi® JUP '1153 IMly sn®^ fiibs DfesteltoM of fifci© data Jp 2 md <S- 
11. 11k • nab' • . 

is typically 50 riiicfoshet^:! to'taich ;cases^. die sittfaceiroughnessus >filSilKEJl^M^ of the riteboii 
thickness and is hot projected through the i thickness of' the ribbohr;>.On. thfe :Other 'hanti,ctheilaJB^ 
feature is produced by application of forces that induce permanent deformation. It ds' submitted' ^tb&t 
the microscopic roughness features disclosed by JP *153 are very different from the macroscopic 
three-dimensional features formed by permanently deforming a planer metallic glass sheet as 
required by present claims 1 , 2 and 6-11. > ; i « — 

Claim 5 was rejected under 35 U.S.C. 103(a) as being unpatentable over Narasimhan in 
view of Watanabe et al. or Sato et al. ^ 

The Examiner has indicated (i) that the Narasimhan products do not contain element "Z", 
which element is required by claim 5; (ii) it is unclear whether or not this element is required in the 
claimed products, for reasons previously stated in the rejection under 35 USC 112; and (iii) the 
Wantanabe and Sato et al. patents indicate that it is conventional in the art to include element "Z" in 
amorphous alloy strip compositions, in the amounts required by claim 5. 




As/ptevioiisstjr la^Ssdls Ms^Uhism prndkn^ g^sHtsfisiesSly s^rSsmlsiSisd smosphom ribbons 
p&^i>duiC^ cS^Aring qp^s^Mssg © iMsSdl ^M^pasMotsi l!o siasL^ir^Gtiss sSsiS©; Ob fiih© o^sr bmdf cl&im S 

WsfeB^^ @a oLp-Cib© ^somsSs'fe^^ MGa5S5pfeioifls snrgtell ©©M©^ ibir&y cI!ssSinni:5, m sgx^dted, is 

d^nssStj^sisfesS^^ '.'OP. • 

in the 'art fo produce) the iNairrfsiii^ i »^ ^» 

As noted hereinabovie; the requirements of the alloy called iforJbyt clatim 5;iinvol*ve !nbtoiily 
quenchability; but also permanent deformation by forces that create the geometrical; articulatidns: 
Each of Watanabe and Sato et al. disclose alloys having additions of element 'Z' to improve 
quenchability; but none of these patentees disclose use of the "Z" element to provide superior 
permanent deformability upon application of force. On the other hand, the amorphous metal alloy 
article called for by claim 5, as amended, does not cast geometrically articulated amorphous metal 
ribbon. Instead, such ribbon is permanently deformed by forces that inpress the desired geometrical 
articulations. 

Accordingly, reconsideration of the rejection of claim 5 under 35 U.S.C. 103(a) as 
being unpatentable over the combination of Narasimhan, Watanabe et al. and Sato et al. is 
respectfully requested. * 

Claims 1 1-13 were rejected under 35 U.S.C. 103(a) as being unpatentable over « 
Narasimhan in view of either Watanabe et al or US Patent 4,853,292 to Bruckner. 
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The' EMmk^ hm MdUcssSsdl (i) fiSssS Nsnrs^MMa doss iS^S disosss a phnrality of stacked 
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i® ill© ^ to ff©inQa t^fli© iQiisiagifMs (dlse©l!®2©dl -tesf NsM^iaiitaii feato &© ©oialSgjiBirsftaoias g©8 foir#i fey 
W©agiis&;© m Mmds^i 

N©i^hi©r N@??@s!ssntea naoir WsteSHi!^ mM ®m^s^ dsssllc©© ip©irnMsi©isi% d©foOT£©d msassffie 

^!ssss strip hsvkig lasicroscops© g©oi5Ss8Sfis ©saSiSBafeilBOia foir temfenisifedl ©oip©s. Ns2f®sSiBfife!iaa's ©s-^^est 

assmifp&ous HSBSlteifD©!! os uasajisfisilfeS© fm pmSmWi^ h^msMBd eoses, to ^jv^pbiII ingssooas. Wmft^ 

jfceBrmsll coateaciioa sflsrasms pro:dhae© poor inS2igini©Sac properties. Mlbfecm <5iuiirv®toin©9 nanlheingifflttOy 

©rodhiaced whm rSbfeoia is cssft on a mzeacfe w&eel, preveilil steskabiSitJy of ®s»c8s(fe-g©®sx£e8ri©sMy 
^ «'r3iv^« i>. HuR' 

articulated amorphous metal ribbons. This stackability prbbietii wAuM^iis^air prodkcaioa of m 

I- c Ml'. U • ^■ 

article that comprises a plurality of self-nesting amoiphbus meiai^' articles, as called for by 
applicants' claim 1 1 . The material taught by Watanabe et al. and Bruckner has microscopic surface 
roughness, not macroscopic geometric articulations, as required by claims 12-13, as amended. Since 
the articles produced by Watanabe et al. and Bmckner are as-cast products, they contain thermal 
contraction strains with poor magnetic properties when laminated. By way of contrast, the article of 
claims 11 and 13 conprises stackable flat ribbons with geometrical articulation in a relaxed state, 
thereby providing a self-nesting feature not disclosed or suggested by the art applied. The 
amendment of claim 1, which requires that the amorphous metal material be permanently deformed, 
distinguishes the subject matter of claims 12 and 13 from the cited references. It also distinguishes 
the subject matter of claim 11, since geometrical articulations caused by permanent deformation 
have fixed dimensions, free from edge burs and other in^erfections (which are typically found in 
as-cast products). These features significantly improve stackability, thereby enabling articles having 
articulated topographical definition to be self-nesting. 
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wherein: ' *. . : - ^. h. .'t- : Mci • 

M is a metal selected from one or more of the group consisting of.Fe; 
Ni, Co, V and Cr; 

Y represents one or more elements from the group consisting of P, B 
andC; 

k represents atomic percent, and has a value of from about 70-85; 
p represents atomic percent, and has a value of about 15 - 30; 

5. (Amended) A n amorphous metal alloy article having an articulated 
topographical definition wherein the amorphous metal alloy has a composition 
which mav bo represente d defined by the formula: 

MaYbZc 

wherein: 

M is a metal selected from one or more of the group consisting of Fe, 
Ni, Co, V and Cr; 

Y represents one or more elements from the group consisting of P, B 
and C; 
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having an articulated topographical definition according to claim L 

9, A cutting article which coniprises the amorphous metal. alloy aitibte 
having a plurality of an articulated topographical definition according to claim 

2. 

40^ A amorphous metal alloy ortiole having on articulat e d topographical 

definition according to claim 2. 

11. An article which comprises a plurality of self-nesting amorphous metal 
alloy articles. 

12. A wound transformer core according to claim 2. 

13. A stacked transformer core according to claim 2. 

14. A process for the manufacture of an amorphous metal alloy article 
having an articulated topographical definition which comprises the steps of: 
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19. The process according to claim 14 wherein an abrasive material is 
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metal alloy article. • : rt- rJ * 
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12. A wound transformer core according to claim 2. 
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